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Bovine mastitis is still a problem, both in terms of economic losses, animal health and welfare the increased 
risk of human health. Based on these affirmations, the purpose of the study was to establish the prevalence 
of the main etiological agents involved in the pathogenesis of bovine mastitis, while also evaluating their 
antimicrobial susceptibility and choosing the most effective antibiotic regarding epidemiological control.  
This study was based on a retrospective analysis of bovine mastitis cases registered at the Department of 
Microbiology, Faculty of Veterinary Medicine in Cluj-Napoca, during five years (2014 - 2019). A total of 
347 mastitis milk samples from Transylvanian dairy farms and private owners were registered within the 
laboratory. For the total number of examined samples, a percentage of 89% were represented by Gram-
positive bacteria: Staphylococcus spp., 53% (183 samples), Streptococcus spp., 24% (84 samples), Bacillus 
spp. 12%  (42 samples) , and a percentage of 11% were represented by Gram negative bacteria E.coli 7% 
(23 samples) and Klebsiella spp., 4% (15 samples). After the isolation and identification of the pathogens, 
antibiotics susceptibility testing was performed by the Kirby Bauer disk-diffusion method, using the following 
antibiotics: Amoxicillin and Clavulanic Acid, Ceftiofur, Florfenicol, Mastidiscs, Enrofloxacin, Penicillin and 
Cloxacillin. Antimicrobial susceptibility test for the total isolates revealed good sensitivity to Florfenicol, 
Enrofloxacin and Mast discs. Resistance was observed for Penicillin and Cloxacillin. 
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 Introduction 
Mastitis, the inflammation of the mammary gland, is one of the most serious economic 
animal health problems affecting the cattle industry worldwide, with incidence in cattle herds 
increasing since at least 3100 BC (Nemet-Nejat, 1998). There are two types of mastitis: clinical 
and subclinical mastitis (Mahantesh, 2014). Clinical mastitis is detected by the changes in physical 
appearance of milk, whereas cows with subclinical mastitis do not exhibit any major changes in 
milk or udder and can be detected only through laboratory tests (Reza, 2011). Different methods, 
based on physical and chemical changes of milk and isolation of organisms through culture are 
used for diagnosis of subclinical mastitis. 
From the etiological point of view, the major pathogens involved in cows and other animal’s 
mastitis are: Staphylococcus aureus, Streptococcus species and the members of the 
Enterobacteriaceae (Quinn, 2002). 
In Romania, there are an increasing number of studies in the field of antimicrobial therapy 
using natural products (propolis or different plants extracts) (Paşca, 2017), but the common 
treatment is the intermammary administration of antibiotics into infected quarters of the udder.  
The main objective of this paper was to evaluate the epidemiological and in vitro 
antimicrobial susceptibility of some Gram-positive and Gram-negative bacteria isolated from 








Materials and methods 
 The study was carried out in Cluj-Napoca County, Faculty of Veterinary Medicine Cluj-
Napoca, Department of Microbiology, and is based on a retrospective analysis of bovine mastitis 
cases. A total number of 347 mastitis milk samples from Transylvanian dairy farms and private 
owners were registered within the laboratory over a period of five years.  
Mastitis milk samples were individually collected in separated sterile samples collected 
tubes. To identify the pathogens in clinical samples the material was most often cultured on blood 
agar and MacConkey agar plates. After 24 hour incubation in aerobic conditions, at 37ºC the 
identification of the isolates was performed using microscopic, cultural and biochemical methods.  
The microscopic examination of the bacteria was done using Gram staining method. 
Biochemical identification was based on API 20 Biomerieux system (Bio Mérieux, France). For 
testing the sensitivity of microorganisms to antibiotic Kirby Bauer difusimetric method on Mueller 
Hinton agar plates, using bioMérieux disc diffusion were used; the antibiotics tested were 
represented by Amoxicillin and Clavulanic Acid, Ceftiofur, Florfenicol, Mastidiscs, Enrofloxacin, 
Penicillin and Cloxacycline. 
 
 Results and discussions:  
Phenotypic identification of the pathogens. For the total number of examined samples, 
89% are represented by Gram-positive bacteria: Staphylococcus spp., 53% (183 samples), 
Streptococcus spp., 24% (84 samples), Bacillus spp. 12% (42 samples), and 11% of samples 




Fig. 1 Frequency of bacterial genus isolated for the total number  







Fig.2 The aetiological agents isolated from de mastitic milk samples  
 
Antimicrobial susceptibility. Regarding the the antimicrobials susceptibility test our data 
(Fig.3) showed that the most efficient antibiotics were: 
 Mastidisc, follow by Florfenicol from gram positivs Staphylococcus spp. and 
Bacillus spp.; 
 Fluorfenicol and Enrofloxacin for Streptococcus spp.; 
 Enrofloxacin and Mastidisc for  Gram negative E.coli strains; 
 Enrofloxacin and Fluorfenicol for Gram negative Klebsiella spp.strains. 
 
 
Fig. 3 Diameter of the inhibition area (mm) for the antibiotics tested for each pathogen 
Legend: AMC (30μg/disc): Amoxicillin + clavulanic acid; NBT (30μg/disc): Mastidisc 
(neomycin, bacitracin, tetracycline); P (10μg/disc): Penicillin; ENF (5μg/disc): Enrofloxacin; FL 






Corcerning  the resistance, the less efficient antibiotics were represented by: 
 Cloxacilina şi Penicilina for both Gram positivs and Gram negativs bacteria; 
 Ceftiofur for Bacillus spp.; 
 Amoxicilin + clavulanic acid for Gram negativ Klebsiella spp. 
One of the most important problems worldwide in the field of treatment is the antimicrobial 
resistance. Therefore, in the last period significant progress were performed and the majority of 
research in the field has focused on control of bovine mastitis, much efforts require developing a 
new and effective therapeutic alternative.  
 
Conclusions 
Our study concerning the epidemiology of bovine mastitis in Transylvania during 2014-
2019 concluded that:  
● For the total number of 347 examined samples a percentage of 89% were represented by 
Gram positives bacteria Staphylococcus genus, especially Staphylococcus aureus (184 samples), 
Streptococcus (identified in 84 samples and Bacillus spp (42 samples); Gram negative bacteria, 
represented by E.coli and  Klebsiella genus were isolated in a percentage of 11%; 
● Antimicrobial susceptibility test for the isolates revealed high sensitivity to Florfenicol, 
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